Recurrent gene mutations in CLL.
Next-generation sequencing of whole genomes and exomes in chronic lymphocytic leukemia (CLL) has provided the first comprehensive view of somatic mutations in this disease. Subsequent studies have characterized the oncogenic pathways and clinical implications of a number of these mutations. The global number of somatic mutations per case is lower than those described in solid tumors but is in agreement with previous estimates of less than one mutation per megabase in hematological neoplasms. The number and pattern of somatic mutations differ in tumors with unmutated and mutated IGHV, extending at the genomic level the clinical differences observed in these two CLL subtypes. One of the striking conclusions of these studies has been the marked genetic heterogeneity of the disease, with a relatively large number of genes recurrently mutated at low frequency and only a few genes mutated in up to 10-15 % of the patients. The mutated genes tend to cluster in different pathways that include NOTCH1 signaling, RNA splicing and processing machinery, innate inflammatory response, Wnt signaling, and DNA damage and cell cycle control, among others. These results highlight the molecular heterogeneity of CLL and may provide new biomarkers and potential therapeutic targets for the diagnosis and management of the disease.